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Designation: D 1564-71* 


Standard Methods of Testing 

SLAB FLEXIBLE URETHANE FOAM 1 

This Standard is issued under the fixed designation D 1564; the number immediately following the designation indicates 
the year of original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the 
year of last reapproval. 

These methods were prepared jointly by the American Society for Testing and Materials and The Society of the Plastics 
Industry. 


€ Note 1—Table 1 was editorially deleted in February 1972. 

Note 2— Editorial changes were made throughout in April 1973. 
Note 3—Editorial changes were made throughout in November 1973. 


1. Scope 

1.1 These methods apply to slab flexible 
cellular foams known as urethane foam. Ure¬ 
thane foam may be generally defined as an 
expanded cellular product produced by the 
interaction of active hydrogen compounds, wa¬ 
ter, and isocyanates. 

Note 1—These methods have been developed 
primarily for slab foam. Tests for molded foam are 
covered in A STM Methods D 2406, Testing 
Molded Flexible Urethane Foam. 2 

1.2 This document covers test procedures 
only. The numerical specifications will be 
developed as separate documents by appro¬ 
priate groups based on end use, such as auto¬ 
motive, etc. 

1.3 Unless specifically stated otherwise 
between the vendor and the purchaser, all 
tests shall be made in accordance with the 
methods specified in Sections 5 to 95 which 
include test procedures for the following: 


Basic Tests: 

Sections 

Steam Autoclave Test 

5 to 11 

Constant Deflection Compression Set 
Test 

Load Deflection Tests 

12 to 18 

Method A, indentation (to specified 
deflections) 

19 to 25 

Method B, Indentation (to specified 
loads) 

26 to 31 

Air Flow Test 

Suffix Tests: 

32 to 38 

Compression Load Deflection Test 
(Suffix D) 

39 to 44 

Dry Heat Test (Suffix A) 

45 to 51 

Fatigue Test (Suffix H) 

52 to 68 


Sections 

Density Test (Suffix W) 69 to 74 

Tear Resistance Test (Suffix G) 75 to 81 

Tension Test (Suffix T) 82 to 88 

Resilience (Ball Rebound) Test (Suffix 89 to 95 
R) 

2. Test Conditions 

2.1 Tests shall be conducted under known 
conditions of temperature and humidity or as 
specified in the individual test procedure. 
After preflexing in cases of dispute, the tests 
shall be made at a temperature of 23 ± 1.1 C 
(73.4 ± 2 F) and in an atmosphere of 50 zb 
2 percent relative humidity. The product 
shall be conditioned, undeflected, and un¬ 
distorted at the temperature and humidity 
of test for at least 12 h before being tested. 

2.2 It is recommended for referee pur¬ 
poses that all tests shall be performed 96 h 
or more after the foam has been manufac¬ 
tured. 

3. Sampling 

3.1 When possible, the completed manu¬ 
factured product shall be used for the test 
specified. Representative samples of the lot 
being examined shall be selected at random 
as required. 

3.2 When it is necessary or advisable to 


1 These methods are under the jurisdiction of ASTM 
Committee D-ll on Rubber and Rubber-Like Materials 
and is the direct responsibility of Subcommittee D-l 1.33 on 
Flexible Cellula r M aterials. 

Current edition effective April 16, 1971. Originally is¬ 
sued 1958. Replaces D 1564 - 69. 

2 1974 Annual Book of ASTM Standards , Part 38. 
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obtain specimens from the article, as in those 
cases where the entire sample is not required 
or adaptable for testing, the method of cut¬ 
ting and the exact position from which speci¬ 
mens are to be taken shall be specified. The 
density and the state of cure may vary in dif¬ 
ferent parts of the finished product, espe¬ 
cially if the article is of complicated shape or 
of varying thickness and these factors affect 
the physical properties of the specimens. 
Also, the density is affected by the number 
of cut surfaces as opposed to the number of 
skin-covered surfaces on the specimen. If a 
test specimen is die cut, sufficient time should 
be allowed to complete recovery of the thick¬ 
ness across the full width of the specimen. 

3.3 When the finished product does not 
lend itself to testing or to the taking of speci¬ 
mens because of complicated shape, small 
size, metal or fabric inserts, adhesion to 
metal, or other reasons, test slabs as agreed 
upon between the manufacturer and the pur¬ 
chaser shall be prepared. 

3.4 When differences due to the difficulty 
in obtaining suitable specimens from the fin¬ 
ished part arise, the manufacturer and the 
purchaser may agree on acceptable devia¬ 
tions. This can be done by comparing the re¬ 
sults of standard specimens and those ob¬ 
tained on actual parts. 


BASIC 

Steam Autoclave Test 

5. Summary of Method 

5.1 This test consists of treating the foam 
specimen in a low-pressure steam autoclave 
and observing the effect on physical proper¬ 
ties of the specimen. The test consists of two 
sets of conditions: 

5.1.1 Condition A, 3 h at 105 C (220 F) 
(normally used for polyester foam). 

5.1.2 Condition B, 5 h at 120 C (250 F) 
(normally used for polyether foam). 

6. Apparatus 

6.1 Steam Autoclave , or similar vessel, 
that is thermostatically controlled to ±3 C 
(±5.4 F) and capable of withstanding gage 


4. Measurements of Test Specimens 

4.1 The length and width shall be meas¬ 
ured with a scale or tape. Care shall be taken 
not to distort the foam. 

4.2 Thickness up to and including 25 mm 
(1 in.) shall be measured using a dial-type 
gage with a minimum foot area of 650 mm 2 
(1 in. 2 ). Pressure of the dial foot shall be held 
to 140 ± 35 Pa (0.028 ± 0.007 psi) (Note 2). 
Thicknesses over 25 mm (1 in.) may be mea¬ 
sured with a dial gage, a sliding caliper gage, 
or as specified in 4.1. When a sliding caliper 
gage is employed, the gage setting shall be 
made with the gage out of contact with the 
foam. The specimen shall be passed through 
the previously set gage and the proper setting 
shall be the one when the measuring faces of 
the gage contact the surfaces of the specimen 
without compressing it. 

Note 2—For very soft foams having ILD values 
less than 53 N/3.2 dm 2 (12 lb/50 in. 2 ), the pressure 
on the dial foot shall not exceed 70 Pa (0.01 psi). 

4.3 The scale, tape, or gage shall be grad¬ 
uated so as to permit measurements within 
±1 percent of the dimensions to be meas¬ 
ured. 

4.4 Results reported shall be the average 
of a minimum of three measurements. 


TESTS 

pressures up to 140 kPa (20 psig). 

7. Test Specimens 

7.1 The test specimens shall be 50 by 50 by 
25 mm (2 by 2 by 1 in.) unless otherwise spec¬ 
ified. It is recommended that the specimens 
from each different sample be tested sepa¬ 
rately in order to avoid possible contamina¬ 
tion. 

8. Number of Specimens 

8.1 Three specimens per sample shall be 
tested. The values reported shall be the mean 
of those observed. If any value deviates more 
than 20 percent from this mean, two addi¬ 
tional specimens shall be tested and the mean 
for all five values shall be reported. 
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9. Procedure 

9.1 Dry the specimen initially for 3 h/ 
25 mm (1 in.) of thickness at 70 ± 1.1 C 
(158 ± 2 F) in a mechanically convected dry- 
air oven. 

9.2 Allow the specimen to come to equilib¬ 
rium, after removal from the oven, for at 
least 1 and no more than 24 h under known 
temperature and humidity conditions (am¬ 
bient). 

9.3 Test the specimens for compression 
load deflection as prescribed in Sections 39 to 
44. 

9.4 Fill the autoclave with fresh-distilled 
water to a level 50 mm (2 in.) above the bot¬ 
tom of the autoclave. Set the thermostat con¬ 
trol at the desired conditions of test, which 
are between 104.4 ± 3 and 121.1 ± 3C(216 ± 
5 and 254 ± 5 F). Based on pressure, this 
range is from 7 to 28 kPa (1 to 4 psig) and 
from 83 to 110 kPa (12 to 16 psig). Allow 
the autoclave to heat until the water boils. 
Place the specimens on edge on a rack in the 
inside container so that one specimen does not 
touch another or any metal except at the sup¬ 
porting surface. Place the container inside the 
autoclave and close and tighten the top. Leave 
the safety valve open until all the air is out of 
the autoclave. This is apparent when steam be¬ 
gins blowing out of the ports on the safety 
valve. Close the valve 2 min after the appear¬ 
ance of steam and take the zero time of the 
heat at this point. 

9.5 After the exposure period, turn off the 
heat, release the steam pressure, and remove 
the specimens without delay. Dry the speci¬ 
mens for 3 h/25 mm (1 in.) of thickness at 
70 ± 1.1 C (158 ± 2 F) in a mechanically 
convected dry-air oven. Allow them to come 
to equilibrium, after removal from the oven, 
for at least 2 and no more than 24 h under 
known temperature and humidity conditions 
(ambient). 

9.6 Test each specimen for compression 
load deflection as prescribed in Sections 39 to 
44 using the original specimen thickness in de¬ 
termining the deflection and for compression 
set as prescribed in Sections 12 to 18. 

10. Calculations 

10.1 Calculate the percentage compression 


load deflection loss, as follows: 

Compression load deflection loss, percent 

= [(L 0 - L t )/L 0 ] X 100 

where: 

L 0 = original compression load deflection, 
and 

Lf — final compression load deflection after 
steam autoclave test. 

10.2 Calculate the compression set in ac¬ 
cordance with Section 17. 

11. Report 

11.1 The report shall include the following: 

11.1.1 Whether Condition A or Condition 
B is used, 

11.1.2 Percentage loss of compression load 
deflection, and 

11.1.3 Compression set, designating it as 
steam autoclave test compression set. 

Compression Set Test 3 
Method B. Constant Deflection 

12. Summary of Method 

12.1 This method consists of deflecting the 
foam specimen under specified conditions of 
time and temperature and noting the effect 
on the thickness of the specimen. 

13. Apparatus 

13.1 Compression Device , consisting of two 
or more flat plates arranged so the plates are 
held parallel to each other by bolts or clamps 
and the space between the plates is adjustable 
to the required deflection thickness by means 
of spacers. 

14. Test Specimens 

14.1 The test specimens shall have parallel 
top and bottom surfaces and essentially per¬ 
pendicular sides. 

14.2 Specimens from uncored stock shall 
be 50 by 50 by 25 mm (2 by 2 by 1 in.) unless 
otherwise specified. Specimens less than 25 
mm in thickness shall be plied up, without 
the use of cement, to a 25-mm thickness. 

14.3 Specimens from cored stock shall be 


3 Method A, Constant Load Compression Set, will be 
developed when required. 
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of such size that the coring does not appreci¬ 
ably affect the test result. They shall have a 
minimum top surface area of 1 dm 2 (16 in. 2 ). 
The thickness shall be no greater than 75 per¬ 
cent of the minimum top dimension. 

15. Number of Specimens 

15.1 Three specimens per sample shall be 
tested. The values reported shall be the mean 
of those observed. If any value deviates more 
than 20 percent from this mean, two additional 
specimens shall be tested and the mean for 
all five values shall be reported. 

16. Procedure 

16.1 Perform the entire test procedure un¬ 
der the following conditions: conduct all 
measurements, conditioning, and recovery of 
the specimen at 23 ± 1.1 C (73.4 ± 2 F) and 
in an atmosphere of 50 ± 2 percent relative 
humidity. The oven conditions shall be 70 zb 
1.1 C (158 zb 2 F) and 5 zb 1 percent relative 
humidity. 

Note 3 —This condition of .relative humidity 
may be achieved by placing an oven at 70 ± 1.1 C 
(158 d= 2 F) in an atmosphere maintained at 23 zb 
1.1 C (73.4 zb 2 F) and 50 zb 2 percent relative 
humidity. 

16.2 Measure the test specimen in accord¬ 
ance with the procedure described in Section 
4. 

16.3 Place the test specimen in the appa¬ 
ratus and deflect it to either 50 zb 1 or 90 zb 1 
percent of its thickness, or any other deflec¬ 
tion depending on the value called for in the 
specifications. 

16.4 Within 15 min place the deflected 
specimen and the apparatus in the mechani¬ 
cally convected air oven for a period of 22 h, 
then remove the apparatus. 

16.5 Remove the specimen immediately 
from the apparatus and measure it in accord¬ 
ance with the procedure described in Section 
4 after 30 min + 10 or — 0 min recovery. 

17. Calculations 

17.1 Calculate the constant deflection com¬ 
pression. set, expressed as a percentage of the 
original thickness, as follows: 

Ct = [(/. - t { )/to) X 100 

where: 


C t = compression set expressed as a percent¬ 
age of the original thickness, 
to = original thickness of test specimen, and 
tf = final thickness of test specimen 30 
min + 10 or — 0 min after removal 
from the apparatus. 

17.2 Calculate the constant deflection com¬ 
pression set, expressed as a percentage of the 
original deflection, as follows: 

C d = [(to - tf)/(to — /.)] X ioo 

where: 

Cd = compression set expressed as a percent 
of the original deflection, 
t 0 = original thickness of test specimen, 
t s = thickness of spacer bar used, and 
tf = final thickness of test specimen 30 
min + 10 or — 0 min after removal 
from the apparatus. 

18. Report 

18.1 Report compression set as C t or Cd . 

Load Deflection Tests 

Method A. Indentation (to Specified 
Deflections) 

19. Summary of Method 

19.1 This will be known as the indentation 
load deflection test and the results as the ILD 
values. 

19.2 This test consists of measuring the load 
necessary to produce 25 percent and 65 per¬ 
cent or other designated indentations in the 
foam product. 

20. Apparatus 

20.1 An apparatus having a flat circular in- 
dentor foot 3.2 dm 2 (50 in. 2 ) in area, con¬ 
nected by means of a swivel joint to a load 
measuring device and mounted in such a man¬ 
ner that the product or specimen can be de¬ 
flected at a speed of 0.4 to 6.3 mm/s (1.0 to 15 
in./min). The apparatus shall be arranged to 
support the specimen on a level horizontal 
plate which is perforated with 6.5-mm (0.24 to 
0.26-in.) holes on 20-mm (0.75-in.) centers to 
allow for rapid escape of air during the test. 

21. Test Specimens 

21.1 The test specimen shall consist of the 
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entire product sample or a suitable portion of 
it, except that in no case shall the specimen 
have dimensions less than 380 by 380 by 20 
mm (15 by 15 by 0.75 in.). Specimens less than 
20 mm thick shall be plied up, without the use 
of cement, to a minimum of 20 mm. 

22. Number of Specimens 

22.1 One specimen shall be tested. 

23. Procedure 

23.1 Place the test specimen in position on 
the supporting plate of the apparatus. In case 
the product has one side cored or honey¬ 
combed, this face shall rest on the perforated 
plate. The specimen position shall be such 
that whenever practicable the indentation will 
be made at the center of all articles, except 
where another location is agreed upon by the 
manufacturer and the buyer. 

23.2 Preflex the area to be tested by lower¬ 
ing the indentor foot twice 75 to 80 percent of 
the full part thickness at a rate of 2.5 to 38 cm 
(1 to 15 in.)/min. Mark the location of the test 
area with a pen by circumscribing the indentor 
foot while under a 454-gf (1-lbf) load. Allow 
the specimen to rest 6± 1 min after the preflex. 

23.3 Bring the indentor foot into contact 
with the specimen and determine the thick¬ 
ness after applying a total preload of 454 gf 
(1 lbf) (Note 4) of the area under the indentor 
foot. Compress the specimen at 5 cm (2 in.)/ 
min. 25 percent of this thickness and observe 
the final load in grams or kilograms (or pounds) 
after 1 min. Without removing the specimen 
increase the deflection to 65 percent deflection 
and again observe the final load. 

Note 4—For super-soft foam, a reduction of 
pressure on the indentor foot shall be allowed. 

24. Report 

24.1 Report the result in newtons per 3.2 
dm 2 or pounds-force per 50 in. 2 required for 
25 and 65 percent indentation (Note 5). These 
figures are known as the 25 percent and 65 per¬ 
cent ILD values, respectively. Report also 
length, width, and thickness of the specimen 
and the ratio of 65 percent to 25 percent ILD 
values. 

Note 5—Indentation deflection tests, other 
than 25 and 65 percent, as well as a 25 percent re¬ 
turn value, may be specified as agreed upon be¬ 
tween the manufacturer and the purchaser. 


D 1564 

25. Precision 

25.1 The precision of this method in an in¬ 
terlaboratory comparison is within ±5 percent 
at 25 percent deflection and d=10 percent at 
65 percent deflection. 

Method B. Indentation {to Specified Loads) 

26. Summary of Method 

26.1 This will be known as the indentation 
residual gage load and the results as the 
IRGL values. 

26.2 Cellular foam products have been tra¬ 
ditionally checked for load deflection by de¬ 
termining the load required to effect a 25 per¬ 
cent deflection. In seating, on the other hand, 
the interest is in determining how thick the 
padding is under the average person. Two 
measurements are called for: to meet the re¬ 
quirements of this method, the load deflection 
is determined by measuring the thickness of 
the pad under fixed loads of 454 gf, 11.4 kgf, 
and 22.7 kgf (1, 25, and 50 lbf) on a 3.2 dm 2 
(50 in. 2 ) circular indentor foot. 

27. Apparatus 

27.1 An apparatus having a flat circular in¬ 
dentor foot 3.2 dm 2 (50 in. 2 ) in area and loaded 
through a swivel joint with loads of 454 gf (1 
lbf), 11.4 kgf (25 lbf), and 22.7 kgf (50 lbf), 
shall be mounted over a level horizontal plat¬ 
form which is perforated with 0.64 cm (0.25 
in.) holes on 20 mm (0.75 in.) centers to allow 
for rapid escape of air during test. The distance 
between indentor foot and platform shall be 
variable to compress the specimen under test 
at a speed of 5 to 20 cm (2 to 8 in.)/min for 
deflection measurements and is equipped with 
a device for measuring distance between plates. 

28. Test Conditions 

28.1 When possible, the completed manu¬ 
factured product shall be used. In the case of 
tapered cushions, location of area for meas¬ 
urement is to be agreed upon by parties con¬ 
cerned. In the case a finished part is not 
feasible for test, 38 by 38-cm (15 by 15-in.) 
specimens of an average thickness are to be 
cut from the cushion. 

29. Number of Specimens 

29.1 One specimen shall be tested. 
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30. Procedure 

30.1 Test the whole test specimen or a 
minimum area of 38 by 38 cm (15 by 15 in.). 
Preflex twice to a 10-kPa (1.5-psi) load¬ 
ing. This corresponds to 34 kgf on 323 cm 2 
indentor foot at 20 cm/min (75 lbf/50 in. 2 in- 
dentor foot at 8 in./min). Allow to rest 6 ± 1 
min. Position in test apparatus with any coring, 
honeycombing, or slotting resting on perforated 
bottom plate. 

30.2 Bring the indentor foot into contact 
and determine the thickness of the specimen 
with the 4.5 N (1 lbf) load on the 3.2 dm 2 (50 
in. 2 ) indentor foot. 

30.3 Apply the 11.35 kgf (25 lbf) load at 5 
cm (2 in.)/min to the indentor foot and com¬ 
press the specimen until the load is carried by 
the specimen. Determine the thickness at 11.35 
kgf after maintaining the load for 1 min. 

30.4 Without removing the specimen apply 
the 22.7 kgf (50 lbf). load to the indentor foot 
and further compress the pad until this load is 
carried. After 1 min under load, observe the 
thickness of the pad at the 22.7 kgf loading. 

30.5 Finally reduce the indentor foot load to 
11.35 kgf and allow the specimen to expand at 
the 5 cm/min (2 in./min) rate until it is just 
carrying the load. Maintain for 1 min and re¬ 
cord the specimen thickness. 

31. Report 

31.1 Report the specimen thickness after 1 
min at 454 kgf (1 lbf), 11 A kgf (25 lbf), 22.8 kgf 
(50 lbf), and 11.4 kgf (25 lbf) on return. These 
figures are known as the IRGL values, respec¬ 
tively. 

Air Flow Test 

32. Scope 

32.1 The air flow test measures the ease 
with which air passes through a cellular struc¬ 
ture. Air flow values may be used as an in¬ 
direct measurement of certain cell structure 
characteristics. The test consists of placing a 
flexible foam specimen in a cavity over a 
vacuum chamber and creating a specified 
constant air-pressure differential. The rate of 
flow of air required to maintain this pressure 
differential is the Air Flow Value. 


33. Definitions 

33.1 air flow value— the volume of air 
per minute at standard temperature and pres¬ 
sure required to maintain a constant pressure 
differential of 125 Pa (0.5 in. of water) 
across a flexible foam specimen approximately 
50 by 50 by 25 mm (2 by 2 by 1 in.). 

33.2 air flow parallel to foam rise —the 
air flow value obtained when the air enters 
and leaves the mounted specimen parallel to 
foam rise. 

33.3 air flow perpendicular to foam rise — 
the air flow value obtained when the air en¬ 
ters and leaves the specimen perpendicular to 
foam rise. 

34. Apparatus 

34.1 A schematic drawing of the apparatus 
including the vacuum chamber, manometer, 
air flowmeters, blower, and voltage control is 
shown in Fig. I. 4 

34.2 Vacuum Chamber , consisting of a pot 
approximately 130 mm (5 in.) in diameter and 
150 mm (6 in.) high with provision for mount¬ 
ing the foam specimen and fittings for the 
manometer and air exhaust. The specimen 
mount cavity may be either 50.0 =b 0.05 by 
50.0 ± 0.05 by 25.0 ± 0.05 mm or 1.980 =t 
0.002 by 1.980 ± 0.002 by 1.000 ± 0.002 in. 
in size. Four foam support vanes approxi¬ 
mately 1 mm (Vis in.) thick and 12.5 mm 
(0.5 in.) high shall be placed under the open¬ 
ing to prevent the foam from being pulled into 
the vacuum chamber. The vanes shall be 
spaced 12.5 mm (0.5 in.) on center from each 
other and also centered relative to the bottom 
of the cavity opening. The manometer fitting 
shall enter a 1-mm (Vi 6 -in.) hole midway 
along the side of the chamber. A 25-mm 
(1-in.) pipe fitting shall be used as the exhaust 
outlet from the center of the bottom of the 
chamber. 

34.3 Manometer , calibrated from 0 to 250 
Pa (0 to 1 in. of water) and having an ac¬ 
curacy of ±2 percent is required. An inclined 
oil manometer with graduations of 2 Pa or 
0.01 in. of water is recommended. A level 


4 A suitable Air Flow Apparatus is available from Cus¬ 
tom Scientific Instruments, Whippany, N. J. 


333 






mounted on the oil manometer shall be used 
to maintain the calibration factor. A trap shall 
be provided on the liquid side of the manom¬ 
eter for accidental excess vacuum. A plunger 
in the fluid reservoir shall be used to set the 
zero point of the “level” manometer. Zero 
setting readings should be taken only after 
the indicating fluid has had a minimum equi¬ 
librium time of 2 min. Longer times may be 
required if the indicating fluid has been 
splashed into the trap. 

34.4 Flowmeters and Blower— Low-pres¬ 
sure-drop air flowmeters accurate to ±2 per¬ 
cent shall be used for air flow measurements. 
A given flowmeter should not be used for 
values less than 10 percent of full scale. Air 
flowmeters with at least 250-mm (10-in.) 
scales are recommended. Since the flowmeter 
calibration is temperature- and pressure-de¬ 
pendent, the use of the apparatus under am¬ 
bient conditions can result in erroneous read¬ 
ings. In cases of dispute the apparatus should 
be used under standard conditions of 23 C 
(73.4 F) and 100 kPa (1 atm pressure) or 
else a suitable calibration correction applied. 
Flowmeters that range from 0 to 0.01 m 3 /s or 
0 to 25 ft 3 /min will cover a wide range of 
foam cell structures but a lesser range may 
be used . 5 Actual flow is adjusted by a combi¬ 
nation of valve restriction and blower speed. 
The two-way valves shall be mounted on the 
output side of the flowmeter to maintain the 
pressure drop across the flowmeter constant 
at any given flow level. A vacuum cleaner 
type unit may be used for an exhaust blower. 

34.5 Leak Test —To check the apparatus 
for leaks, the specimen mount cavity shall be 
sealed with masking tape. With all valves 
closed, turn on the exhaust blower to approxi¬ 
mately V 3 power and observe any movement 
of the manometer. The manometer reading, 
if any, should not exceed 1 Pa or 0.005 in. 
of water after a 30-s waiting period. Next, 
open the valve very slightly for the lowest 
range flowmeter reading. The flow should be 
essentially zero as evidenced by less than 
3 -mm movement of the air flowmeter float, 
from its static position. For the equipment to 
perform satisfactorily over its entire range the 
requirements for both parts of the leak test 
must be met. 
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35. Test Specimens 

35.1 The test specimens shall be right 
prisms cut to fit the mount cavity of the appa¬ 
ratus. A cavity 50 by 50 mm requires a speci¬ 
men 51.0 ± 0.3 by 51.0 ± 0.3 by 25.0 ± 0.5 
mm in 3ize. The 1.98 by 1.98-in. cavity re¬ 
quires a specimen 2.00 + 0 . 02 , — 0.01 by 
2.00 + 0 . 02 , - 0.01 in. by 1.00 ± 0.02 in. in 
size. A band saw with a movable table and a 
double bevel knife-edge blade is recom¬ 
mended for cutting the specimens. 

35.2 Three specimens per sample for each 
location and orientation to be tested shall be 
cut. The values reported shall be the mean of 
those observed for each location and orienta¬ 
tion. 

36. Procedure 

36.1 Measure each specimen in accordance 
with the procedure described in Section 4 to 
verify the specimen size. • 

36.2 Impress the specimen into the test 
cavity. Make sure that a good air seal is ob¬ 
tained along all edges. The top of the speci¬ 
men should be flush with the top of the test 
chamber. 

36.3 With all valves closed, adjust the volt¬ 
age control of the apparatus to 30 percent. 

36.4 Open one flow-control valve slowly 
until a pressure differential of 100 to 150 
Pa (0.4 to 0.6 in. of water) is obtained. Ad¬ 
just the voltage control carefully to obtain a 
pressure differential of 125 ±1 Pa (0.500 ± 
0.005 in. of water). 

36.5 After this pressure differential has 
been maintained for at least 10 s, read the 
scale of the flowmeter. 

36.6 If this reading is off-scale or less than 
10 percent of full-scale, close that flow-control 
valve and open a more appropriate one. Re¬ 
peat this process until the proper manometer 
reading and air flow is achieved. 

36.7 The air flow valve may be obtained 
from the flowmeter scale directly, estimated 
from a calibration chart, or calculated with a 
factor depending on the calibration system. 


5 Apparatus having a 1.98- by 1.98-in. cavity will give 
results approximately 1 percent greater than the apparatus 
having a 50 by 50-mm cavity. 
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37. Report 

37.1 The report shall include the following: 

•37.1.1 Location and orientation of each 
specimen with respect to foam rise in the sec¬ 
tion of foam which was sampled, 

37.1.2 Mean air flow value in m 3 /s (ft 3 / 
min) for each location and orientation, 


37.1.3 Dimensions of the specimen, and 

37.1.4 Dimension of the mount cavity of 
the apparatus. 

38. Accuracy 

38.1 The accuracy of the air flow value is 
about ±5 percent. 3 


SUFFIX TESTS 


Compression Load Deflection Test 
(Suffix D) 

39. Summary of Method 

39.1 This test consists of measuring the 
load necessary to produce a 25 percent com¬ 
pression over the entire top area of the foam 
specimen. 

Note 6 —Compression deflection tests other 
than at 25 percent may be specified as agreed upon 
between the manufacturer and the purchaser. 

40. Apparatus 

40.1 An apparatus having a flat compres¬ 
sion foot, larger than the specimen to be 
tested, connected to a load measuring device 
and mounted in a manner such that the prod¬ 
uct or specimen can be deflected at a speed 
of 0.4 to 6.3 mm/s [(1.0 to 15 in.)/min]. The ap¬ 
paratus shall be arranged to support the spec¬ 
imen on a level horizontal plate which is per¬ 
forated with 6.0 to 6.5 mm (0.24 to 0.26 in.) 
diameter holes on 20 mm (0.75 in.) centers to 
allow for rapid escape of air during the test. 

41. Test Specimens 

41.1 The test specimen shall have parallel 
top and bottom surfaces and essentially ver¬ 
tical sides. The thickness shall be no greater 
than 75 percent of the minimum top dimen¬ 
sion. 

41.2 Specimens from uncored stock shall 
be a minimum of 25 cm 2 (4 in. 2 ) in area and a 
minimum thickness of 20 mm (0.75 in.). 
Specimens less than 20 mm thick shall be plied 
up, without the use of cement, to a minimum 
of 20 mm. 

41.3 Specimens from cored stock shall be 
of such size that the coring does not appreci¬ 
ably affect the compression value. 

42. Number of Specimens 

42.1 Three specimens per sample shall be 


tested. The values reported shall be the mean 
of those observed. If any value deviates more 
than 20 percent from this mean, two addi¬ 
tional specimens shall be tested and the mean 
for all five values shall be reported. 

43. Procedure 

43.1 Preflex the specimen twice, 75 to 80 
percent of its original thickness. Then allow 
the specimen to rest for a period of 10 d= 5 
min. 

43.2 Place the specimen centered in the 
line of the axial load on the supporting plate 
of the apparatus. In case the product has one 
side cored or honeycombed, rest this face on 
the perforated plates. 

43.3 Bring the compression foot into con¬ 
tact with the specimen and determine the 
thickness after applying a total preload of 
140 Pa (0.02 psi) of the specimen area 
(Note 7). Compress the specimen 25 percent 
of this thickness at 5 cm (2 in.)/min and ob¬ 
serve the final load after 1 min. 

Note 7 —For super-soft foam, a reduction of 
pressure on the compression foot shall be allowed. 

44. Report 

44.1 Report the thickness after preload and 
the compression result, in kilopascals (or 
pounds per square inch) of the specimen area, 
as the load required for 25 percent compres¬ 
sion per square meter (or square inch) of 
specimen area. 

Dry Heat Test (Suffix A) 

45. Summary of Method 

45.1 This test consists of exposing foam 
tensile specimens in an air-circulating oven 
and observing the effect on tensile properties 
of the foam. 
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46. Apparatus 

46.1 The apparatus specified in Sections 
82 to 88, Tension Test (Suffix T), shall be 
used for determining tensile values. 

46.2 Air-Circulating Oven capable of main¬ 
taining 140 ± 1.2C (284 ± 3 F) shall be used 
for exposing the specimens. A device for sens¬ 
ing and recording the temperature of the oven 
at least every 2 h shall be attached. 

46.3 Sealed Container —The specimens 
shall be suspended in a sealed container of 
sufficient size, so that specimens do not touch 
each other or the container. One vent hole, 

3.2 mm (0.125 in.) in diameter shall be placed 
in the removable top. The container shall be 
constructed of material capable of withstand¬ 
ing the test temperature without exuding any 
corrosive substance. A tin-plated 1-gal can has 
been found suitable. A separate container 
must be used for each different sample. The 
specimens shall be suspended on a fine wire 
mounted at the top of the container. 

47. Test Specimens 

47.1 Test specimens shall be prepared as 
in Sections 82 to 88, Tension Test (Suffix T). 

48. Number of Specimens 

48.1 At least three specimens per sample 
shall be exposed and tested for tensile 
strength. Three more specimens cut from the 
same area of the sample shall be used for de¬ 
termining the original tensile strength. The 
values reported shall be the mean of those 
observed. If any value deviates more than 20 
percent from this mean, two additional speci¬ 
mens shall be tested and the mean for all five 
values shall be reported. 

49. Procedure 

49.1 After determining the cross-sectional 
dimensions^ suspend the test specimens in the 
container arid place in the oven at 140 C 
(284 F)., Expose the specimens for 22 h. Ob¬ 
tain and record the oven temperature near 
the specimen container at least every 2 h. 

49.2 Remove the specimens from the con¬ 
tainer and condition for not less than 12 h at 
23 ± 1.1 C (73.4 -t 2 F) and 50 ± 2 percent 
relative humidity. 

49.3 Test for tensile strength in accordance 
with Sections 82 to 88, Tension Test (Suffix T). 


50. Calculations 

50.1 Calculate the percentage change in 
tensile strength as follows: 

Tensile strength change, percent 

= [(So - Sf)/So] X 100 

where: 

So = mean tensile strength of the unexposed 
specimens, and 

Sf = mean tensile strength of the exposed 
specimens. 

51. Report 

51.1 Report the percentage change in ten¬ 
sile strength. 

Fatigue Test (Suffix H) 

52. Scope 

52.1 The fatigue test recognizes only two 
methods, Procedure A, Static Fatigue at a 
Constant Deflection, and Procedure B, Dy¬ 
namic Fatigue by the Roller Shear at Constant 
Load. 

Procedure A 

53. Scope 

53.1 The purpose of the fatigue test is to de¬ 
termine, (2) a loss of load bearing properties, 
(2) a loss of thickness, and (3) structural 
breakdown by visual examination. 

53.2 This procedure tests the specimen 
statically at a 75 percent constant deflection. 

54. Apparatus 

54.1, The . apparatus shall consist of two 
parallel plates (wood or metal) which can pro¬ 
duce a uniform, constant deflection of the 
specimen. The plates shall be 500 by 500 mm 
square (20 by 20 in. square) and spacer bars 
shall be available to produce 75 percent de¬ 
flection. 

55. Test Specimen 

55.1 The test specimen shall be 380 by 380 
mm (15 by 15 in.) by the desired thickness. 
One specimen shall be tested. 

56. Initial Measurements 

56.1 Measure the specimen for thickness as 
indicated in Section 4 and for load deflection 
as indicated in 19 to 25. 
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57. Final Measurements 

57.1 Thirty minutes after the fatigue test is 
completed, measure the specimen for thickness 
as indicated in Section 4 and for load deflection 
as indicated in 19 to 25. 

57.2 Repeat the preflexing of the specimen 
and use the original specimen thickness in de¬ 
termining the deflection. If the loss in thickness 
is above 10 percent, the load loss would be in¬ 
determinate and only the thickness loss should 
be reported. 

58. Procedure 

58.1 Place the specimen between the plates 
with the spacer bars to provide a 75 percent 
deflection. Clamp the plates and hold at 75 
percent deflection for 17 h at 23 ± 1.1 C 
(73.4 ± 2 F) and 50 ± 2 percent relative hu¬ 
midity. 

59. Calculations 

59.1 Check the specimen for physical break¬ 
down of the cellular structure by visual exami¬ 
nation and comparison with unflexed speci¬ 
mens. 

59.2 Calculate the percentage loss of thick¬ 
ness as follows: 

t Q - t f 

F t = —-- x 100 

c 

where: 

F t = loss in thickness, percent, 
t Q = original specimen thickness, and 
t { = final specimen thickness. 

59.3 Calculate the percentage loss of load 
deflection, as follows: 

L 0 - L r 

F L = - - X 100 

where: 

F l = loss of load deflection, percent, 

L 0 = original load deflection value, and 
L f = Final load deflection. 

60. Report 

60.1 The report shall include the following: 

60.1.1 Percentage loss of thickness and the 
percentage loss of load deflection if the thick¬ 
ness loss is less than 10 percent, and 

60.1.2 Results of visual examination. 

Procedure B 

61. Scope 

61.1 The purpose of this fatigue test is to 


determine (1) a loss of load-bearing properties, 
(2) a loss of thickness and (3) possible struc¬ 
tural breakdown by visual examination. 

61.2 This procedure tests the sample dy¬ 
namically, at a constant load, deflecting the 
material both vertically and laterally. 

62. Apparatus 

62.1 Perforated Base Platen , 508 by 508 by 
9.5-mm (20 by 20 by 3 /s-in.), with a finished 
grind top surface and with perforation of 6.4- 
mm (0.25-in.) 19.1-mm (0.75-in.) centers cov¬ 
ering the center 356 by 356-mm (14 by 14-in.) 
portion. 

Note 8 —See Appendix A2 for a full description 
of the test apparatus. 

62.2 Roller , 457 mm (18 in.) minimum and 

76.2 ± 0.127 mm (3 =t 0.005 in.) in diameter 
made from stainless steel or chrome material 
having a minimum surface finish of 50 fi in. 
(3.75 /urn). The roller shall be mounted in an 
offset position (15 ± 3 deg) with suitable means 
of adjustment for a specified loading of the 
test specimen. The mass of the roller assembly 
shall not exceed 11.35 kg (25 lb). 

62.3 The test is conducted at the rate of 
28 ± 2 cpm. A cycle is a complete forward 
and reverse stroke. The length of the stroke 
shall be 330 =t 12.5 mm (13 ± Vz in.). 

62.4 Any suitable method for holding the 
test specimen securely on the roller base platen 
is acceptable as long as the test specimen re¬ 
mains stationary during the rolling flex cycles. 
An acceptable method for retaining the speci¬ 
men on the base platen is described as follows: 
Four 50 to 75-mm (2 to 3-in.) wide cotton 
sheeting strips or paper masking tape at least 
as long and as wide as the test specimen shall 
be required. Bond the cotton strips (with a sol¬ 
vent or water emulsion type of adhesive) or the 
masking tape along the edges of one surface of 
the test specimen. Allow 25 to 50 mm (1 to 2 
in.) of each strip to extend beyond the edges of 
the test specimen so that the specimen can be 
securely clamped to the base platen through 
the use of suitable metal retainer straps. 

63. Test Specimen 

63.1 A specimen 380 mm (15 in.) long by 
either 305 or 380 mm (12 or 15 in.) wide (as 
agreed on between the purchaser and the man¬ 
ufacturer) by the desired thickness is used. 
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63.2 Area dimensions are to be held to ±6.4 
mm (±34 in.) and may be saw cut or die cut; 
if die cut, sufficient time must be allowed for 
complete edge recovery (usually 2 h minimum). 

63.3 One specimen shall be tested. 

64. Initial Measurements 

64.1 Bond the holding tape or suitable hold- 
down cloth to the bottom edges of the specimen 
so the specimen can be secured to the perfo¬ 
rated base platen of the fatigue tester. 

64.2 Condition the specimen as in Section 2. 
Run the test also under the same conditions. 

64.3 Place the test specimen on the support¬ 
ing plate of the constant-load indentor, Section 
27. If the sample has one side cored (or honey¬ 
combed), this face shall rest on the perforated 
support plate. For specimens of uniform thick¬ 
ness the position shall be such that the inden¬ 
tation will be made at the center of the speci¬ 
men. The indentation area shall be suitably 
identified with a marking pencil so that subse¬ 
quent indents will be performed at the same 
place. 

64.4 Deflect the test specimen six times 
using the 34.1-kgf (75-lbf) load at the rate of 
200 to 250 mm (8 to 10 in.)/min. Allow the 
specimen to rest for 5 min ± 15 s in an undis¬ 
torted and undeflected position. 

64.5 Bring the indentor foot into contact 
with the specimen at 50 mm (2 in.)/min and 
determine the thickness of the specimen with 
the 454-gf (l-lbf) load on the 323-cm 2 (50-in. 2 ) 
indentor foot. Read the gage immediately and 
not after any drift. 

64.6 Apply the 11.35-kgf (25-lbf) load at 50 
mm (2 in.)/min to the indentor foot and com¬ 
press the specimen until the load is carried by 
the specimen. Determine the thickness at 
11,35-kgf load after maintaining the load for 1 
min ± 3 s. 

64.7 Without removing the specimen apply 
the 22.7-kfg (50-lbf) weight to the indentor 
foot and further compress the pad until this 
weight is carried. After 1 min ± 3 s under 
load, observe the thickness of the pad at the 
22.7-kgf loading. 

65. Final Measurements 

65.1 Sixty minutes ± 5 min after the fatigue 
test is completed measure the final gages in ac¬ 
cordance with 64.4 to 64.7. 


66. Procedure 

66.1 Adjust the roller to obtain 13.64 ± 
0.23-kgf (30 ± 0.5-lbf) constant load on the 
foam specimen. This critical measurement may 
be made by fashioning a lightweight fabric 
sling around the roller at its center and meas¬ 
uring the force downward while holding the 
weighing scale vertically over the roller and 
maintaining the bottom of the roller at ap¬ 
proximately the initial 11.4-kgf (50-lbf) gage 
position. 

66.2 Mount the test specimen on the base 
platen with the length parallel to the stroke of 
the dynamic fatigue .machine and secure by 
means of the tape and the metal retainer strips. 
When mounting cored pieces, coring is to be 
against the platen. Set the counter to zero, 
start the machine and fatigue test the sample* 
for 20,000 cycles (40,000 flexes). 

67. Calculations and Inspection 

67.1 Check the specimen for physical break¬ 
down of cellular structure by visual examina¬ 
tion and comparison with unflexed similar 
specimens. 

67.2 Calculate and report the percent of 
loaded height loss under Pf preflex, load as 
follows: 

(Original Ga at Pf) - (Final Ga at Pf) 

Original Ga at Pf 

x 100 = percent loss 

where: 

Pf = 454 gf (1 lbf), 11.35 kgf (25 lbf), and 

22.7 kgf (50 lbf), respectively, and Ga = gage. 

67.3 Calculate the total loss number as fol¬ 
lows: 

Total loss number = sum of percent losses at 
each load 

Sample calculation: 

Percent height loss at 454 gf (1 lbf) - 2.0 

Percent height loss at 11.35 kgf (25 lbf) = 18.0 
Percent height loss at 22.7 kgf (50 lbf) = 27.0 
Total loss number - 47.0 

68. Report 

68.1 The report shall include the following: 

68.1.1 Results of visual examination, 

68.1.2 Thickness of the specimen, 

68.1.3 The percent height loss at each level 
of Pf and 

68.1.4 Total loss number. 
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Density Test (Suffix W) 

69. Scope 

69.1 This method covers determination of 
the density of uncored foam by calculation 
from the weight and volume of a regularly 
shaped specimen. 

70. Test Specimens 

70.1 A representative specimen of regular 
shape, not less than 16 cm 3 in volume, shall be 
cut from the sample to be tested. 

70.2 If the entire sample to be tested meets 
the requirements described in 76.1, it may be 
used in its entirety for the density determina¬ 
tion. 

71. Number of Specimens 

71.1 One specimen shall be tested. 

72. Procedure 

72.1 Weigh the specimen on a balance or 
scale graduated so as to permit weighings 
within ± 1 percent of the mass to be measured. 

72.2 Determine the dimensions of the speci¬ 
men in accordance with Section 4. 

73. Calculations 

73.1 Calculate the density in pounds per 
cubic foot, as follows: 

Density, lb/ft 3 = M/V x 0.0624 

where: 

M = mass of specimen, kg, and 

V = volume of specimen, m 3 . 

73.2 If measurements are more conveniently 
made in the metric system, calculate the den¬ 
sity and convert it to British units, as follows: 

Density, lb/ft 3 = (M/V) x 62.4 

where: 

M - mass of specimen, g, and 

V = volume of specimen, cm 3 . 

74. Report 

74.1 Report density to the nearest 0.0016 
g/cm 3 (0.1 lb/ft 3 ). 

Tear Resistance Test (Suffix G) 

75. Scope 

75.1 This method covers determination of 


the tear resistance of foam. The block method, 
as described, produces a value which may be 
regarded as a measure of the tear resistance 
under the conditions of this particular test. 

76. Apparatus 

76.1 Tear resistance shall be measured on 
a power-driven apparatus which will indicate 
the final load at which rupture of the speci¬ 
men takes place. An automatic machine may 
be used which draws the actual curve; or, a 
style of scale shall be used having an indicator 
which remains at the point of maximum load 
after rupture. The rate of travel of the power- 
actuated grip shall be 51 to 510 mm (2 to 20 
in.)/min and uniform at all times. 

77. Test Specimens 

77.1 The test specimens free of skin voids 
and densification lines shall be a block shape 
as shown in Fig. 1. They may be cut on a saw 
or die cut from sheet material, so that opposite 
sides are parallel and adjacent sides are per¬ 
pendicular to each other. A 38.1-mm (1.5-in.) 
cut parallel to the direction of blow (unless 
otherwise specified) shall be placed in one side 
as shown in Fig. 2. 

78. Number of Specimens 

78.1 Three specimens per sample shall be 
tested. The values reported shall be the median 
of those tested. If any value deviates more than 
20 percent from this median, two additional 
specimens shall be tested and the median for 
all five values shall be reported. 

79. Procedure 

79.1 Clamp the test specimen in the jaws 
of the testing machine taking care that the 
jaws grip the specimen properly. Spread the 
block so that each tab is held in the jaw to 
pull across the specimen. Apply the load with 
a jaw speed of 51 to 510 mm (2 to 20 in.)/min. 
Aid the cut in the specimen with a razor blade 
or knife, so as to keep it in the center of the 
block. After the rupture of the specimen, or 
after, at least, a 51-mm (2-in.) length is torn, 
record the maximum reading on the dial or 
scale, and note also the thickness of the speci¬ 
men (direction A-B). 

80. Calculation 

80.1 Calculate the resistance to tear from 
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the maximum load registered on the testing 
machine and the average thickness of the 
specimen (direction A-B ). 

81. Report 

81.1 Report tear resistance in kilograms- 
force per lineal centimeter (or pounds-force per 
lineal inch) of thickness. 

Tension Test (Suffix T) 

82. Scope 

82.1 This method determines the effect of 
the application of a tensile load to foam. 
Measurements are made for tensile stress, 
tensile strength, and ultimate elongation. 

83. Apparatus 

83.1 Dies —The specimen for tension tests 
shall be stamped out with a die of the shape 
and dimensions shown in Fig. 3. The die shall 
be sharp and free of nicks in order to prevent 
leaving ragged edges on the specimen. 

83.2 Bench Marker —The marker shall 
have two parallel marking edges 1.6 mm (y l6 
in.) in thickness, and spaced 25 mm (1 in.) 
apart on centers. 

83.3 Measurements —The dimensions of the 
test specimen shall be determined with a suit¬ 
able gage in accordance with Section 4. 

83.4 Testing Machine —Tension tests shall 
be made on a power-driven machine com¬ 
plying with the following requirements: 

83.4.1 The machine shall be of such ca¬ 
pacity as to allow the specimen to break at 
practically three fourths of its total value or 
maximum sensitivity. It shall be equipped 
with a dial or scale indicator that will remain 
at the point of maximum load after rupture 
of the specimen and will measure the applied 
tension at that point. Rate of travel of a 
power-actuated grip shall be 8.5 + 0.4 mm/s 
(20 ± 1 in.)/min and shall be uniform at all 
times. 

83.4.2 The machine may be equipped with 
a device graduated to 25 mm (0.1 in.) for 
measuring the elongation. For testing dumb¬ 
bell specimens, the machine shall have either 
screw-type flat plate grips or a type of grip 
which tightens automatically and exerts a 
uniform pressure across the gripping sur¬ 
faces increasing as the tension increases to 
prevent slipping. 
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84. Test Specimens 

84.1 The test specimens shall be cut from 
flat sheet material 12.7 ± 1.6 mm (0.500 ± 
0.0625 in.) thick. The top and bottom surfaces 
shall be parallel and free of skin. The cut 
edges shall be perpendicular to the top sur¬ 
face and be free of ragged edges. The speci¬ 
mens shall be die cut either parallel to or 
across the direction of rise of the foam and 
shall be so specified. The length of the tabs 
may be adjusted to fit machine conditions 
provided that all other requirements remain 
constant. 

85. Number of Specimens 

85.1 Three specimens per sample shall be 
tested. The values reported shall be the me¬ 
dian of those observed. If any value deviates 
more than 20 percent from this median, two 
additional specimens shall be tested, and the 
median for all five values shall be reported. 

86. Procedure 

86.1 Set the grip separation at 63.5 mm 
(2.5 in.) minimum. Place the dumbbell tabs 
in the grips of the testing machine, using 
care to adjust them symmetrically, in order 
that the tension will be distributed uniformly 
over the cross section. Start the machine and 
note continuously the distance between the 
two bench marks, determining the elongation. 
Record the stress at the corresponding elonga¬ 
tion or if an automatic recording device is used, 
it will record the data continuously. At rupture, 
measure or record elongation to the nearest 
2.54 mm (0.1 in.). 

87. Calculation 

87.1 Calculate the tensile strength by di¬ 
viding the breaking load by the original cross- 
sectional area of the specimen. 

87.2 Calculate the stress by dividing the 
load at a predetermined elongation, by the 
original cross-sectional area of the specimen. 

87.3 Calculate the ultimate elongation by 
subtracting the original distance between the 
bench marks in millimeters (or inches) from 
the total distance between the bench marks 
at the time of rupture and expressing the dif¬ 
ference as a percentage of the original dis¬ 
tance, as follows or use the grip separations in 
a similar calculation: 
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Ultimate elongation, percent 

= [{df — do)/d 0 ] X 100 

where: 

do = original distance between bench marks, 
mm (or in.), and 

df = distance between bench marks at the 
break point, mm (or in.). 

87.4 The value reported shall be the median 
value of all specimens tested. 

88. Report 

88.1 The report shall include the following: 

88.1.1 Tensile strength in pascals (or pounds 
per square inch), 

88.1.2 Stress in pascals (or pounds per 
square inch) at a predetermined elongation, 
and 

88.1.3 Ultimate elongation, in percent. 

Resilience (Ball Rebound) Test 
(Suffix R) 

89. Scope 

89.1 The ball rebound test is one of several 
tests that may be adapted for use in evalu¬ 
ating the resilience of foams. 6 This test con¬ 
sists of dropping a steel ball on a foam speci¬ 
men and noting the height of rebound. 

90. Apparatus 

90.1 The ball rebound tester shall consist of 
a 38-mm (1.5-in.) inside diameter vertical clear 
plastic tube, such as acrylic, into which a 15.9- 
mm (0.625-in.) diameter (mass 16.3 g) steel 
ball is released by a magnet or other device. 
The steel ball must be released so that it falls 
without rotation. Centering of the ball is as¬ 
sured by a recess at the base of the magnet. 
The height of drop shall be 457 mm (18 in.) 
Since it is most convenient to note the position 
of the top of the ball on rebound, the top of the 
ball shall be 473 mm (18.625 in.) above the 
surface of the foam. Thus, “zero” rebound 
shall be 15.9 mm (0.625 in.) (diameter of the 
ball) above the specimen surface. The scale 
on the back of the tube shall be calibrated di¬ 
rectly in percent as follows. Every 5 percent a 
complete circle shall be scribed and every 1 
percent a 120-deg arc shall be scribed. The 
complete circles are an essential part of the 
apparatus, since they are used to eliminate 
parallax error. 


91. Test Specimens 

91.1 The test specimens shall have parallel 
top and bottom surfaces. 

91.2 The test specimen shall consist of the 
entire product sample or a suitable portion of 
it, except that in no case shall the thickness 
be less than 50 mm (2 in.), or the area less 
than 102 by 102 mm (4 by 4 in.). Specimens 
less than 5.08 cm (2 in.) thick should be plied 
up without the use of cement, to a minimum of 
50 mm (2 in.). 

92. Number of Specimens 

92.1 Three specimens per sample shall be 
tested. The three specimens may be obtained 
by using separate items or different locations 
on a given item. 

93. Procedure 

93.1 Center the specimen at the base of the 
tube and adjust the height of the tube so that 
zero rebound is 15.9 mm (0.625 in.) above the 
surface of the foam specimen. 

93.2 Mount the steel ball on the release 
mechanism, then drop it and note the maxi¬ 
mum rebound height. If the ball strikes the 
tube on the drop or rebound, the value ob¬ 
tained is invalid. This condition is usually due 
to the tube not being vertical or irregularities 
on the specimen surface. In order to minimize 
parallax error, the circles on the tube in the 
region where the percent rebound is read 
must appear as lines. 

93.3 Make an additional two drops on the 
same specimen. 

94. Calculations 

94.1 Calculate the mean of the three re¬ 
bound values. If any value deviates more 
than 20 percent from this mean, make two 
additional drops and calculate the mean for 
all five drops. 

95. Report 

95.1 Report the average of the three spec¬ 
imen means as the Ball Rebound Resilience 
Value of the sample in percent. 


6 Modifications of other methods include the ASTM 
Method D 1054, Test for Impact Resilience and Pene¬ 
tration of Rubber by the Rebound Pendulum and Meth¬ 
ods D 945, Tests for Mechanical Properties of Elastomeric 
Vulcanizates Under Compressive or Shear Strains by the 
Mechanical Oscillograph, which appear in the 1974 Annual 
Book of ASTM Standards , Part 37. 
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VOLTAGE CONTROL 

FIG. 1 Air Flow Apparatus Schematic Diagram. 
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25. 


FIG. 2 Tear Resistance Test Specimens. 





APPENDIXES 


Al. Suggested Method for Specifying Flexible Urethane Foam 


A 1.1 The suggested practice for specifying flex¬ 
ible urethane foam is: 

USU—Urethane Slab Uncored 
USC—Urethane Slab Cored 
UMU—Urethane Molded Uncored 
UMC—Urethane Molded Cored 
Digits following the number specify the firmness 
grade and the letters following that specify type 
of load deflection test. 

A 1.2 Suffix letters may be added singly or in 


combination after the above to indicate additional 
requirements (Sections 32 to 94), beyond those 
specified as Basic Tests (Sections 6 to 31). The 
values for these suffix tests are to be arranged be¬ 
tween the supplier and the purchaser. 

Al.3 Example: USU 30 ILD G T R 

The foam is a urethane slab uncored with a 30- 
lb Indentation Load Deflection value at 25 percent 
deflection. Minimum value tear (G), tension (T), 
and resilience values (R) have been agreed upon. 


A2. Suggested Method of Construction for a Roller Shear Dynamic 
Flex Fatigue Apparatus 


A2.1 The following requirements are established 
to define the equipment and relationship of parts 
for a constant-load roller shear machine. See Figs. 
Al and A2 for reference to part numbers. 

A2.2 Roller , 1: 

A2.2.1 Dimensions—457-mm (18-in.) minimum 
length, and 76.20 ± 1.27-mm (3.00 ± 0.05-in.) di¬ 
ameter. 

A2.2.2 Material —corrosion and wear resistant 
metal, either (1) chrome plated material, or (2) 
stainless steel. 

A2.2.3 Surface Finish —Finish surface on roller 
is to be ground and equivalent to at least 0.001 mm 
(50 p\n). 

A2.2.4 The mass of the roller shall not exceed 
11.340 kg (25 lb). 


A2.3 Roller Mounting Bracket Assembly, 2, 3, 4, 
11:—The assembly consists of metal members de¬ 
signed to attach the roller to a pivot point, to pro¬ 
vide bearing surfaces for minimum friction for 
turning, and to serve as a platform to add required 
mass to the roller. 

A2.3.1 Bearings , 2 and 4—The proper bearings 
are required on each end or roller axis (A-A) and 
also on the pivot axis (B-B). The bearings should be 
equivalent to the following example: 

Bearing No. 4—Nice No. 1635, DC Ball Bearing 
19 by 32 by 13 mm (% by 1 V* by V 2 in.) 

Bearing No. 2—Nice No. 6906, flange mounted 
radial bearing 

Note Al—Roller axis bearings may be mounted 
in the bracket with the axle attached to the roller 
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or, if the roller is a hollow cylinder, the bearing may 
be press fit into the cylinder end with the bracket 
furnishing the axle. 

A2.3.2 Pivot Arm , 11—The distance between the 
pivot axis and the roller axis shall be 203.20 ± 6.35 
(8 ± Va in.) 

A2.3.3 Roller Bracket Connector , 3—connects 
the right and left bearing brackets across the top of 
the roller. The connection must also provide a flat 
horizontal surface with means (pin) to attach the 
weights. The weights must be centered directly 
above the axis of the roller. 

A2.3.4 Axis Relationship —The roller axis (A-A) 
and pivot axis ( B-B ) must be parallel and lie in the 
same horizontal plane parallel to the specimen 
mounting base. 

A2.3.5 Alignment and Clearance —Brackets and 
axles must be aligned so that no binding occurs to 
obstruct free turning on either axis. Brackets and 
other support members (5) must give free clearance 
so that specimen is not touched during test other 
than by roller surface. 

A2.3.6 Weight , 6—The total vertical force ex¬ 
erted by the assembly plus the roller should not 
exceed 111 N (25 lb) as measured at a point di¬ 
rectly above or below the roller axis when both roller 
and pivot axes' are in the same horizontal plane 
(A2.3.4). Additional weights to be added as shown. 

A2.3.7 Vertical Adjustment , 7—If the roller is 
not driven to provide stroke movement, provision 
should be made so that attachment of the pivot axis 
to the support can be raised or lowered at least 
75 mm (3 in.). This adjustment must be able to be 
made in not less than 12.5 mm (V 2 in.) increments. 

A2.4 Specimen Mounting Base , 8: 

A2.4.1 Dimensions —500 mm (20 in.) minimum 
length, 500 (20 in.) minimum width, and 9.5 mm 
(% in.) minimum thickness. 

A2.4.2 Material —structural grade carbon steel 


A2.4.3 Perforation— 6 mm (Va in.) diameter 
holes on 20 mm (% in.) centers, over a minimum 
area covering 350 mm (14 in.) in length by 350 mm 
in width. 

A2.4.4 Surface Finish —top surface shall be a 
finish grind. 

A2.4.5 Hold-Down Plates , 9—Provision to at¬ 
tach metal or wood hold-down plates for clamping 
cotton sheeting retaining strips to base. Four plates 
are required to cover perimeter of specimen size. 

A2.4.6 Vertical Adjustment and Level , 10-—If 
mounting base is not driven to provide stroke move¬ 
ment, provision should be made for vertical adjust¬ 
ment of at least 75 mm (3 in.). This adjustment 
must be able to provide vertical movement in not 
less than 12.5-mm (Vfe-in.) increments and maintain 
a horizontal level condition of the mounting base. 

A2.5 Mechanical Requirements: 

A2.5.1 Stroke Length —The length of stroke 
shall be 330 ± 12 mm (13 ± V 2 in.). 

A2.5.2 Stroke Speed , Stroke Drive —The rate of 
stroke speed should produce 0.47 ± 0.03 Hz (28 ± 2 
cpm). A cycle is a complete forward and reverse 
stroke. Either the roller or the mounting base may 
be driven to produce stroke travel. In either case, 
the drive mechanism must produce travel in a 
horizontal plane. 

A2.5.3 Angular Offset —The axis of the roller 
should be level and mounted at a 15 ± 3-deg offset 
from perpendicular to the direction of the stroke. 

A2.5.4 Mounting Base Location —The length of 
the mounting base should be the parallel to the 
direction of the stroke and centered under the mid¬ 
point of the stroke and the center of the roller. The 
distance of the base surface from the roller axis 
(A2.3.4) should be 45 mm (l 3 /4 in.) when vertical 
adjustment provides a minimum clearance. 

A2.5.5 Cycle Counter— Means to record the 
number of cycles should be provided. 
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